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(c) The Design for a High S^eeA Directional Interchange"
a^-^mt^Us^ ^^ "by Lt. C. W. Turner, CEC, USl^T. Various ntethods for
y r , / ^
designing of directional interchanges for highways
„,.*-o V^/4^*/j ^4 0,c^ and the analysis of the controlling features of the
several methods are included in the thesis. The
"sTDiral-roll interchange transitioned right and left"
is also described in "A Policy on Grade SeT)aration8
for Intersecting Highways" published in 1944 bv the
Aiuerican Association of State Highway OfficiaU,

TIE mSlQli FOB. A HXOfi STSgD
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T^ hfi^f^^jioss aS the Jamricsn pee|tlA «ad thft wtlSsim cC Ui»
SKfeLon fts a niiolft sze b»Md Inpglgr i^pfin the dendjo^sBmA of our
aafeliiwal xvaooxoes wad the proft^r utlllsatioQ of tise products of
HL0to!zy has i^oon tlsa^ famsa pregrese is based Xam^ i^sa
tise deveiijBiffmesA t^ mox9 ^xidenb Ufols sod the SE^iiCLsgrnent «f
thsse tools in mu& a msxmer as to parsvide aascjbaai Iwoeirit to
aseadad* the lOEtoae^Us is perhaj^ «» of tli« ersatest tools
evrar developed In ell id.9k^ary «tixd its inTh^nee has bee» so great
tabat it has t^bju^ed om^^tely tim ffisos^tn^c ^ad aocl&l lifo cf
"^s ei-vlllsdd world* ikeeB titm aest p^ before its fuU ia^act
vsp&Ek the «@3£tG«l« sod aoci&I life «^ t^ trcqrld esn be f^^7
xmlised*
}Es^^e7 fsUs to reir^sl sEf^ ststiim sic^xisrlsg greal»ess tk^
did i»3t dtt^pt to ispcove its roi^ds %& facilitate the vemm&si/^
^ perscms azidl gc^Kis frcsz <»» ^lace to masA^BaCm,
Hl^ar«^s ba?;^ rl^^tl;^ b^ia celled *the sJUiesrs of civHiaaU.cai'**
Tis^^ tvo otxt of 0v&Ey i^opee f^s&H^m in t^ie IlRitod dt^es
am SK^OEicAiilss* BiUiat^ of hoars of hmsm hap|iijm»» mm
provided asamallrf to t^ Mllicms ^ fl»tGQjMle»0imiz3g ft^dlies
la i^ei^riea* 1^?%Q^» Id^nt^ tx^asj^^Martatioa tujs "^cmm a great
dttsecr^l^ fes«e wd ha# breoi^asd lifo iEmBt^f&l^*
Hot c»3l^ bas p<grao!B&liaed ti»aiiqpoartsticsiy br^em^t about mdi^
l3Qr the advsiices i^dle with l^se aei^eiebiley eaos^ a social ai^
tfeeoggic rovolstie^ wliioh bas c^naa^ed o^zr staad^irds c£ livlxi^
bat wir wmsDs snel aethods of living ss veil* Jssl facty it bits
beeeas sn essential pert of liviagl
Actaally a mm v^ «r life has ceae isto beis®* Acqasin^aaacs*-'
#rtpff and fttmidtM^ «re no loaager c^saafiziBd to tb« indiviclual*8

z>earea^ aeigl^^asiiOQd* l&sUssSt hBseiMmm wad Um iileesores of travel
aare oo&' vitiiiB t^ reach of aiXao&t ttwteywm* isaegpijaa. h9» i3sm
hmBcam acwwriMe to iaierii^ms* Snt Id^Bms^ tr^ampGSts^tdxm rnkm
<»a> ZKstlosUil aeslc besuttcsa* oar sucsacr rB0(»^8 &i»l winter
p3jsQigr»iiids avsdlable to tlie laun^y iHa^re bei'^:^ thof^ i»r» a
privilodge «Qt;^9«d onSy bgr t^ imaLU^^ siid l^ose £m rtmtlfH.qg
ixi tlelr iaaodiate Tidnltgr* ti4^ sspoct of perstm&^jAed
taemmportsXi/im has iroaaed cut dlstinctixmii in cXsms msd hstm
eraaed naagr seclal barrlei^*
th« M^^KTs^ have sJaa^ h&m tl»e artetded of tra^ of a
Sfiil4c» aad beeaaas ^ Use grest imforo'mmese&B in tra:sap«rt2tio(i
sietiseds l^^iu^t sUsHefst hy the adyant of the saxtOMe^dley yie
Id^^asaQTB nor hi£V» oa <^vs»a eS^s^^s- r^Utlos»i^d|} to the oeonondU^
welfare «f X^ people then ever boirere*
The Tsmme^ «r satcsagt^iljes Is c£tea o£ a bttjE^ja&s» nat^a?«u
iilii 93ad waasia @» to sjxl Srem wi»c% in their cars. QoumtJjBsa sslewsms.,
rural letter carriere ancl others es^^t^e in eartiix^ a livelihood
uae pasrseagiar oars to ^t about*
l^mr^ ot^^sr &»m& oS %a^mBpm:if&ti.(m is ab8€0.i£te]i^ di^peadenife
Y^poa r(^d tr@£^pe^ation for the b^gimdx^ £!ZHi eo^xletiem of the
^jfifBome^* Ited&nx hii^iir^ trat3£^»o^&ti<m has brou^t tbe f^^m^r
WKSFvr to hie aarkets ^nd h&s gz^&^ly increaat^i i^dla tradiijg rs^vm*
IsBpra9&d kSi^ssra^ and aot^^ v^^bieles lja:v« beeisi of Inestim^le
f&liie to all c^i^mLtifts^ b^ tMe ia pigrtieiular3j '^c^ie is t2^
ease o£ 1^«»» cities and teezos that depead ezitirely vo^m M^birasf
taewimp&rt&iAmi. i'&r tJseir co^&ct^ cegaHBmic'^ticai and istercourse
with Ute outside wosvld. Tii^re are ^asr sooh emmxsdXles th^
have no railroad service <i3Kk are ei^irel;^'' Uapeissent <m setcar
-toaBspcnrt^ition axKi without this facility they cot;^a isot exist«

Cite &iimiaBds lie® tJ^t SBuet Bot be efVi&Tloolced Is the ijacre&m
iM l3Bd Ysiibi&Sf b^ih urbsn end roraly ^t^d t^ n^sGdLtiiig ijaere@js% ia
sepcy^ms «€ ap^icultia^ Xas^^ have ^ett ts'sm^cor^sd i:isto ^tr^^tivs
sosl^en^^lal idH^^s* fhe taread XoBne* cl«aa ^ir siKi Ixrlflit
Bamm^, s^b^ ttm^m msm ei t&sH s@r9lo& mid lasting ijsspmrtismtm
to t^ f»omi&xf as s. «^h^2i&« Qte^ c«8e^@tl6Z3£( c%f popalstlGsi audi
iie/bi«&^ deffg^e iB3tgr^^» Mmt m se^i^c^ before in hlsti^t^^ M^m^s
talG» ^ mm ami &sa?e is^pcoftM^ ^e^ye^j^ iM th& isHltsa:^ sd^^sie of tbii^ii*
ligr iNsae «i the basis of prtTviding good ILsetoBSB iiite tl^ Msirt of tb6
«oui3;tiy for 5£B iij^rsdiag «mm0-» This ds^^, tluj^^ it was used to fSxll
w^sranfcij^ h^ t^ illies ia t^ i^&x% of the Jsxis ia the p&sk^ wsp* as
loaager is ^ &r^ real c<ms«K|aeae©« iitii tSie isitrodactioi of th« nUmsLC
bfiRrib into wsrfsre* it fess ^^oae s Bilitsaty isscessitj to us© tl^
hi^3ssraw« as & aesas oi^ aevisng Xaz^ iiK^>e3Pc ©f pas^le ia relative i^iort
iat^rsrala of tiae ftera th» ceogKSted areaaj to preYent tli^ir smiiMlatioa
in iEBS«» S9 yBB3^ tm the great-pcnw^r rsl^tiona sh€m s^^ptoess <^
cSsrwsifi iUfitaSbility, redactloa to the imlB»r&bili1?f oif sttst&k ia oiy
jBa»aaear iRl^t@v«r<^sG^aad6 ouet Sjsanediste att^ntioa^ hGRs«m:r reliictas^*

tkam v» flee ^^ hl^aragrv* inHagaee^ aaeiaXf «e«cioale «ai
Mlltasilf 9M.)mt mi t^ aatice as a ie^e3Le is wssoaUs^ important to
'&B pirfftfldisg eC sa adegast^ liiglsaraiar n^laraxic Is & fa?«|ter
fuaetlcm of govsrsEs^a^ xod. la lfflwp:liig vltli -(^ds tmactijomt, the
l^te l^?^^cli& B» Eoosevelt <m lU April 19lil s^poSMod a. e0BBEdtt«e#
to be ysamm ee ti^ IJafcloaal Jatermgltsial. M^im^ Oci8^ttee« Ho
lawi»9ti^te the zaeed for a 3,i,Bdrte<l iisnKkws a£ ns&ixma3L hi^ms^ to
iaiirsye Wm ZaasHltiijex ame jsradlable jtor iMeTT&gSjmril tr^saE^sportati^sit
flad to «^lrise the fSedterel iiaariss AdsiUiifAaratar s« to tSse deslrs^t*
eiierficter oC ^^i ixs^emmoBMAf enS the po«fliM3i% g£ utilising
eoae o^ tlie meagmmr «aid in^strlal. c^^acii^ eaqpoct«d to h»
«r#n^le ^ ^le ^»l of the war***
% doi^ ^di)ge better aind Bore of£lcles^^« llvliag jitandarcie
40X9 £»l?:a£»H»d mid Ui@ hl^n^ t£» ii^iaisclardai cif Hviag ^sf a natloxi
a^spmimt tbe ^re^^er ^e ae^ ^ hl^af^is* lideqiist^ M^s^i^s fxi^
a imticai S^^oa €^mies^j& stag]mM,oti» «»srlch its acKd^al life si^ l^ms
^0?ate Its st«B{i^e*d8 of li9ii^«
i£t Is to tMs e^ -y^at r&^ desigsinre mist l@&k« His^r miJst
be ipiided by* the p&st» of eoiiir9e» tlw|r sast uae t^ preset as a
point q£ ^i^ssiASPS for ps*edtlctliEg tl^ fatisre ine^stiomi o^
<lsveli:^p»a@nts aecesjiaiy in blj^is^ desd^ to 3!«i^dn s^axms^ of the
riK^ etricles se^ l|f t^ eutosotlve i&^m^iST* ^^ ^^ ^^as tim&t
lie iB»t not be afrelil to accept a xseir idea <sr ii»ir@tio» e««m 1^oa#i
it vs^ aeaa cHiKsardim^ an <^l{i idea timt is t^susble but vMcb has
a "iRffipy deflEdt© liisitatioa er is basically bad* Cfe the hi^isrsgr
qnglf^car's idioiildsrs z«ete tii€ ssfe% asicl ocs^ort of mUllc^s of
JSeericazts* To iMxik sad act c<M3traiy to tMs, is to iraste, for
a tissr;, the tecimologlciJ. pfrogress ssde ia tbe trfei^poartation

thst hi^ma^ ^ew^SkBfpmmAs h&m m^ kept ^asft ^^ tim tedbssol^iei^
sot IjU» in tlto f3^«8sioo&X ^>ill%- of 1^» M^mai^ englJiBeri but
r^*b^ in %h& v^ey deflate Ilsdtatie^[% isposstd ia|xm hiia bgr
ec»»icadrC» flnai^d^ ana pc^tleal i£]^2«sta«
x»alJ4» £^d ylaealige Its &£f«Gt cm isserieaii life Is stUX another'*
aa 9ficNi$«»i^ «nrter i^sidi l^si^lM will tra.v@l to iB«,1;Tita1n & -se^ oC
life,
ilNKScrpnr ^^M» of tibe&B msiln met&tim^ or&sB# isSiether t^z^^aa <^
Xieoml, tbare ^^sts the ^ixa@2l.iR@(l p3?€^lesa c€ "^dljfl&etlfss&l Intsrchsi^'*
iMie^ if »»lire4 pc'metjycaSl^^ wmOd p?ti«i^ n^4 ni^ c^s^lmimm fltm
«£ l^affie la tises of p^«ae £st^ m^ss*
li 1» ndtls t^ ^uaiO^Mji €£8d ssauldUm of this psf<t^3i^ e£
**iddre€tl€»&l ii^epcdaasie* l^ist tfe© saitbcssr sk<^ ccsieet^ hisiself la
'S^ tiXf^ £Mi«r aad &|3rs;$f:^. scNg^a to bet *%^sd &&d ^sfsm speed***
*C€«bst to CiQa«!t*»^st & 2^^ 10^ in nc^ jiist a3M)tb^r pips <^£Bam«
3% ia %i^£l£i tfei® a^il^r® -l^st t^ 'NUrectlcafis.i iMm-ehGxi^^ beloags,
fcr vitlKRit its SKQ.iitd<m M&i^^o;^ a^sia retu3:i^^ to M.@ ®p>id:d.al




meUiOA mmtaiim^ iM ti* Ham imam «e mmm niM^:^^sm
Umi iii)a$i f^;gffj| ia it%ffif4ffia#, ^s^d^tr losstws 4i^iieft'*jr ^ss^ i^
^fifff^qpf^ i?^ei«;t r-anggi& tlii6i^ 'sSlX flif^^8i<Bj» l^s

^» i^meBPS to Urn ^lINar ^^iM^^Uw im ^ m»




t(r« haolSjt jMllfmttB states in Jhls articl«jr <^il^t esJi be ^cMtae
f^jQEUt Xr^Xic*** »••*&• possibility of coB^HaU^ iategratl£ig expmsB
hi^air«Qr facilities vltbin tJise over&U plen of tk» ismpijaan Cl^ is
only WNT taking fom. 'II^sb citifts tii&t hs^G as their cibJoctiTe the
^Nn^<^333e]xt qC reanonahle £r««(^xft of traffic sovosextty tlie rvaofvsl
trmi tUsm stjr^t ^mtem of traffic detri^e^Etal to corawahlty life cud
the ordegr3;ir <^6Tolopffiaest of nev facilities depeadi^t ob laodsrn
tm^uo&a of trft%i|M»rt&ticm,^ %ill feature tht wg^^m paai^s^ and
eaq^anMRsm^r in their iMostructicHi progrsss***
^tie i2aoeirpca*££tioa c^ these systoBS into the over&U. pliia l^^
tto UL*ii.C« will sxt&n the eapLqf»<^at of & lan^ ma^ber of
iiitcro^iflaa@es throiigiiffiut the lloited ^^^tes axtu a pa^ctieii>l solutios
is nscessszy xiow in order te saroid iasreasca es^iseeri&g ezpesse
to tb» project «s a v^3«X» aad prsvide the i^terteszi people ifitha
standiird ixit^rel^ajge that «rlll be c«sq[>&tibl« wit^ t^eir irssr of life
mA the seae^ ledicrther loeated ia C^lifomiei or issr Tork St^^te^ ^9
t^iat cmee t23CQr learn its piixrposs axtd iot^ivorkii^s th^ »ill fixid
tlwir rc^te bif foHoving l^^rgSt clm&r, eo^eise sipaerj^ appro^h tlie
i»b«rcii^Qge et hi^ speeds «dth eoofideooe^ £nd be cou^^d^oms that
thogr ere a pcert of tbe resulting ssaoeW^ floir of traffic r&tber than
e eoaf^ised part of i^u-t was once a ismlatarcmm
To accoii^ilii^i t&is certain eoasidcriitlesos sr^ necessaiy since
it has bee» eetlsak ted th&t ecsie ItDyOOu^QCK) -vehicles i^lll be oa. the
Idi^totigrs t^r 1960«
Timse coiisiii^ratioiis c^mi be bei^d cm the follo^ii^ basic
^riisclplesi SAFSSH, lor protection to oneself ai^ pjrapert^ ei^ to
oUiersi COliXlliUOUS mM, for ctsafort aad conv;^^ence| Sl'SSi), for
tiae saariag aad quick &rriv£a aad MXJOItolSit, for a saviisg in csqpense
to the veMole operator £s tiell as to the governsect buildiiK sod
leaint.iBiqg the right>-of-«ray.

-ttlift 1^^ nsi^i^ fle£l^l% f|[^ ttyimfitt-liiitlliy iSiMMMitdi%lMt ^^eik iMf^xptsuMMi^
«6f» Is Urn >i}tt»tgBii|g of Hgtois^^*
itl.lffi^ ?i^fy1fff ciij^o ill ifii'i'l iitHBiTiirin(WBi SiliTii^^ istk^^H^K^ m* Mjigjh i iiij'i i' fiiMaM-f^ffflrfH'
«• jni»iipg^t» Mii^Hi^ i|;rvt«» «a!Ujn% «c« awe^aaiag^ t« •llttyu^ mn^^
to $^t&tm ^^s»es^mi. mst. tl^ Mi^ma^ wm^fimg m»s£mB or mk %i^s^ ai^ns
«to «a»^eel; ^^^i^ic I^ii«6* M«i^ it i« |,gpoa^i^^ t^ vmt^ msee ^s^n
lMi» «d8iae «» ^m mm «&^ iiNrii fMsystt&ais ^ ^'*«^^ «p@$sd it i« i»ia«««
to |«i iacere* Use <l0icsX^iBa^xt esf *^^svSbp^ U^;^"* i$ & »ei@^sl%
tflaeo i% is 4»a£4sU^ to & ii£t«i»f9* ^r^s to b« r^x^ii^p? t^ ^^^xl^t^t Ugntm
of tl» ogi^oooiManBlflo si^st&m for ^oaig porlo^ of tism @^ ^^Ocft II
t»f^ to m^ <mt t^ xo^ sais^-M «0 «!®]a« U#'^^ l^n^^ ^re. ^M^m^ «&
tko ooa&er liss or 1^ ooo oT l»a^«i lOoi^ 1^ ai^^o i^»% uStieo loo
MMElBBtagni «f« t^l^oao togot^^nr oo^ld «aid^&^« tliij» iui^i««l «a^ imlgtaro»
ISsKfo. Is gosaoml sig^9mm:e& tl^at oeoa^ oo^Co^ fOgeilbC^tioKft «^6oM
^ Isi^ptw^^i' btit tibwBO latiawwoJttfMafea anast ie<^«l liso ti^ixii^o* Oao« tiicff
oofft as^ tottd toi Xli^t 4^oea oor <i^loir <3mm ts^iSU flm in hjs^ mmuit

iim «l*t«iaa'^ ^tkadc-^" eoa@»8ti«ii viU be avoided*
Sdy^et lirter^mDt^ for tkm ^Haaewa^ traffic siz««iH5 leads t»
tpwaajj^ tfeie one mi rsaids imNBir a graicb eeiwrrtlon vtructore t»
tim «xt«fi^ tli«^ the higlr«4^ dbsifpor fisds that he i« ae le^sr
deallnfS: witli the cm^t^r Xiao of & olvlcle^ faigbaraor ^^^ Ixaste^
is oeSfig ampupat^ aH^woA and ^rofiX^ f«r gb^ u^y i>(Ndla«
in?OK his «atp«riMEiee in t2»e ^eeica^ the Bn^egeft Ideed
^psIeR and other aetvorks of tlie eas^xvss tgrpe of hi|ij»r^y isr*
ifeMiqpii Eaniett found that ^bejpexleBCc**.loads strts^:^ to Xim
ecsxCbsMlmi thffc t^ entire ecmeerpt of *dlTi<ied Mi^bM^fB* tsp
*deubl»4»arrelsd M^^siirt^v* or ^hlgbsea^ »lth perlai^ aettUne*
or whcdbvw t^c^* oagr be cdlXesd^ sboald bo discarded in isetropolitan
MPmui in f£»or of & s^otesa of otifs va^ roede**
this -eoold firee tbe ^ewigiMtt' ami mcxBrnsre^im ^3^ to thiiik
in tersui of ssaooth-flotflngy siatKSLUoo, direct trafflo cienReaemtA*
S^peod h«o XoBg be^Ei & f£ot<3r of ptiMB isportmatcm In the life
of «an« Mjace the isdarejat of t^ wseehizie sfe» he h&s i^r&dtl^ iacreaeod
his teaipo of life* Mtb iaeroasea speedy oob»s Ijoeresoed has^rd,
fioir sum, 70 odLles per bour se^ae to be the mrninm to be coi^idered
OS far as liighercijrs ere oeaoeonied*
Ijav flaoBaeX cost is & m&J^^* co»si<i^ ration' i in the choiee of
ec»aEErate psrosM^nt es & veariar ^trf^^«o»
Sech progressivo dosigp^ the«^ it we^ sieaa »di^.iioaaI. first
oo€t« it also aofaas added s«fet^ to liiFos and pro|»orty anci i» that
WQT partiaOly Justly the addition^ cxp&am involvisd* Tooy &a.
intearchai^o is a s^all p^rt of a. IsTr^o over ^U dosi^ vhooe ppop&r
fwsct±aBim depems to a lar^ e:!d>ont wpeesL the adeqviacy of tbo
intetrebange. A chain is oaly as 8tr(»ig as its wes^cost link. To
dros a paraUel^ it would som^i tb&t additional &3qpenae Y^rould be

since this 1$ con^aar ^ ^^ g^asral ia^nd—^speed. Iw^ miHigfs^ea*
of T0BdB iBftlde tite iz^erehoDge ifeotsld jaat be provldsd for ii^opls is^o
sake lal^^^kss i& the iist&reh^B^ey sicee oisee c€»ciftijse»i p^^^m i»^<ie i^
iixten^azi^^ jTtiKredKBts a lu^asird to ikiX etbers p&^si}:^ ^^oo^b the
In^erclu.a^ at tb^t tlae* jgcGoaosie^Usr* tbc acided cspeiise Tor sixeh
ii aub-'^fsteai is net «:srr&^^ated snd & perBoti who does ^9t kaoff ^ihere
he is gQl2^ or haa to get t$^x% sliouXci not be on t^ M^ikts^ asiciQg
high i^^eed fear Jse is aetMjig short oi an *&cc±dBsit, locki^ for soae
plaee to h^pg&n^* It iPoaild be better t© la^cxricfe ^pall-ov&r ac^aee*
i»Ai^M %m liadts of the Interdbax^ i^re usf^slXiar drivers C0^d
puU over «ikI eta*'^ sigiis sod directdcais te their desftiii tion oiai
then Gcsitdzme on t^ir w^«
Btor «af©ty, sSsplicity ^ould he tfee fee^iwte oC desriga, lin
testis^ a ro«d net^^^ea;^ fixt als^ilicity^ it is ^^aiiae to iri^sr it ee
a ^^ic^ji isfhieh cszsiot actuc^U^f &e ^saae esscept fre@ the air* 'ibm
driver sees o»^ t^ voi^ U^st lies ^leiid^ the v&±&^m i^ists ef
esii^r&£Kse £ii^ &xX%, una tlie tilreeti^s sl^oe. If tm r^mte frcsi ^e
Qri0.n to bis deetiji&tioa is e^s^ te ^&'«aOL» <iir^rt in €^<erecter &i3d
fjTse <^ sections tb^^t Bi#t confab the <irlver« it Is sii^le is
design r^^,iir63je^^ of hc^ it sie^ appear «>^ peiser*
H^ e^^rees hi|^bf£^ has beco^ie im, eooi»^c iieeee@i%^ igtmsm
hB&fy eoacsjtttratiwis cC ^otor v^iicl^s mist be hJssSIed* Wasjted
hocare, millions o£ tli«a, resfult frcsa e<»^rQstl<m on hX^tm^s^ tfc^t
do not iisse ttie eap^aeity for stes% iloi^ e£ iergc ^rolsases of trsJtfic.
the interest nosr is not so saash in feij*Eer speeds g& the hi^Ef^rs,
that i^ a^seeds above ^ siiee an hcasa^, but nattecr in nontiiyao'as flow
e£ tr^fic, since traffic congestion retar«l3 bosJiaess asc civie grwsrtiu
Bo^cIkss' interscHCtions saist be eensidersd i» tfsrms of their
c^pabiliti2r ajsd ce|>£kcit^ to aeeossao^te the jseek ioa^ie to leMch th<^
are or aill be sufc;Jected to. If desip-ied for peak losd tlie

waarrea-^i just to *»et«mgtheii «ie link".
AWAS2^GS3 CUISISS FCK ISIS ".^ISAl^-iKli.*
FcKT 1^:^ voltaiBS osT traffie chaogiog ite coarse sfe sA
Intersection at bi^ spe€<la« the izsual tg^pes c^ izxtQr^>an^
Bl^octures* £mclt as tibe cl07crle^ aod the idMly spp^hA intex^XftlGO^
best not tine soltitio% sdLace the hi^ eest of ri^^t-of-w^ silitstes
QgaiBst the use of eitlser the atoverleaf or the othsr vide^sread
tgrpe».
The *«^lr3l-oct>ll'* desi^i g^ima jaiims^ lea^^^tJi of ^r;"'^el f«p
lQt«t^^^jLj3g tr^ilc^ aaile(p«te e&peei^ fear Imr^ axshevB of
'«id3iel«s c^sxdng peek perloc^^ sa& ais^pHeit^ tn desi^j provldjjig
BTitm^ pa^s of tr^w&U
Eic featuire open to tJie sio$t critieism will be the vs& of
«L^t bridges &pei the ^sstiflcatltm of their eoqpense* l&tho^t
farther st'u^jy, xu> j-istifieation can be giren except thc-t* Ifsosie
of the juaterchangee jaro|K>sed are coassiclsred ectmcasdcal aad are to




Fig. 1 Cloverieaf Fig, 2 Basket-weave
witn left turning circle
Basket-we ave
Tfith transitiuned left
Fi.-. h Double Basket-weave
I'^itii transitioned left
Fig. 5 Spiral-roll
circular right and left
Fig. 6 Spiral-roll
transitioned rif^iit ; nd left

Mm ns» 1 ria. a fio, 3 ?is. k rm* 5 fig. 6
70 8^5d,OOD 3,130,000 3,23C^OGO j^l3G,QO0 2,620,000 2^QQO,0QQ
fOfAL
ASS& 60 lt,230,lXK> l^^,aXi X,1f62,CK)0 1,762,000 p^,000 1,500,000
Is sqg^TO
ffl^ ^ 2,230,000 1,090,000 l,(m,ODQ 1,0SQ,0Q0 635»0C^ 1,0CK>,0(XJ
?0 l,2y>,000 t^MXXJ 7^0,000 B0,000 670,000 1,165»000
A]s@4 or
m.^^m-m-'mn ^ s?o,ooo ^4^000 ^6i»,ooo 56ii,oc» ^,000 s^,ooo
in squ^^re
jTaet $) 630,000 ^iili^OOO lMf0€)G BOi^QOO 360,0(X) ^,0D0
l^.£SS
70 7,1^,000 2,360,000 2,3^,000 2,360»OQQ 1,5^,000 835,0SX>
60 3,360,000 1,190,000 l,19e,000 1,1^*000 ^,000 50O,CKX)
S& 1,600,OC83 61t6,^J30 ai^,QCK? 0*6,000 ?TS,OCX) 17^,000
70 U,1S0 2,^^ 2,S$0 a,9^ 2,2^ 3»650
€0 2,500 l,SgO 1,^> 2,aO 1,5^ 3,000
ia feei $> 2,KX; l,li^ l,ij^ 1,^0 1,1^ 2,714^'
70 ki}d£) 2,^K) 2,^:)0 2,^0 3j^09 2,1^
gX^S^ 60 3,3«^ 2,260 2,280 2,280 2,5C» 1,500
%ssm&m
iafeet 50 t^Sm 1,^ I*^ 2,5^0 2,200 l,iaf
70 e,600 2,1^ 2,5^ 2,350 2,600 1,?80
y^-^ 60 5,82$ 1,4^0 1,7^ 1,6^ 2,2^ 1,3^
in feet ^ li,050 1,010 1,2^ 1,300 1,960 970
10 78,0&) 2^,Cm? ^,i^ 32»to 32,860 31,120
^ ta&i^iG 60 iig,iio 21,6^ 23,6^ 2^,560 zStXm 2y,hm
in feet ^ 3li»60O 17,8<X) l&,6!iO 19,i»60 Zl^im 19,626

JS» main twjOLtB of the clavarlsiSiS hsm alrea^ hean disclosed
oad the amis' vefi^&m for repeating tibsKa hsre is fer the ptxrpoee of
eoBp«ri«>n vitb the «ig«1gRft stuit^Led* 1!hs aain Uisii^vsjatages at
bi^ speeds are the eoafosloa caused the cici'ver bgr bsving to go
rigbt to turn left» tJbe esoceesive area reqair<ed» w^^steAiX utHlsatlcaa
of this of^&co and excessive dlstazice of tr&vel on tlie left tiim« Ite
ffioe adve^£i^ ov^ all otl^r 'Je&lgns is t^ fact that one bridge is
all that is seces^q^ to oepecsif the tralXie laiaes*
With leTw Turning Circle
!2Ms desi^ re^tires four baridges to &^I»e tlie traffic 8e|>£rf tions*
£t fisBtfmdB esGcesslYe az-ea alsoj but the xeaecsQ for diseardixig this t^npe
cf solution vas i^ fact that laft^traffie sl^t try to cross i^
tl-KToui^ireiffic l&ms to correct a i^stalos imide iR c^Lrectioa. The
asin reason for devolojdi^ this tg^ was to lisd.t tl»5 isa^ter of bridipfl
to four,
m,th fronsitiofled Left
lamtisg t^ design tc four bridges az¥i using tr^^nsiticm <m both
&ms of tije left tisxtm iixjreased the area more thsn was desired*
Designs with «lght siSKi t^relve bri%es ^ere stisdied and the ^st solution
obteinabip h^ this method is \isis^ four bridges fear the thro^ig^^sraffic
sod four dcssed tmamXa for the tr^isitioneai far isnd of the left tur»»
takii^ the left tusra xm&r traasition off &ft©r p&ssia- under the last
tiiroiig^i-tr; ffLc bridge. The use of eight bridges £^1 the excessive
area requiresencs were tlie reascoj^^ for diacardiiig this type of design.
Bo grsde llmitatiooa were found in &n^ of the designs above ^0 c^hj
but when speeds treio^ 5o sa^h were studiGd, gr&des went above the 5 percec*
lijsiti^icsi iGiposed on all ck^si^ns*

^SLth Trt3im±tiaaBd Left
IMs dbtd^ is idail^or to the desi^^ ^mm. in Flg8« 1 and 2f
differing onlj in thrt the left turns ^re mcide ia the area insic^
tte thi<ois|^traffie lanes* Mg^it bridess of the sctas <i^9ree (£
wSsm would bo ziK|uii«d t& do this, tbs SKWt serious liidtaticsi
<S2 tiiiis typo of <^eLr^ oatedde the excessivte area, r^vijndf is
ths stecqpsr gg^dos o^sess^^xy. iJU ^ades <m tbe loft t\»m are
<lo«a gr&des sad tlio <il»tanBO bslMosnt tbo itmer t3@%«rork bridges
rulos ths ootiro siso urai ^uipo of tbe design
It vas again necess&sy to discard a design dx£o to definite
Oftd iandesir& Is listitations* At tfaia points tbon^^ one fact was
Sf^psri^t'—-no satisfa^ozy systea could be desii^ned ¥dtli lose than
oiFJht bridges as long as the design v&s lisited to tsm> levels of
tr&Tfie and as long as loft ttnnws had to tvixn left*
GirexjlBS' Mght am Left
An entirely diffeiei^ approach to the larobl^sa led to the
6&v&ljopmiA of iJO» design siho^m in Figure $* It required l^ss area
fC9* £(iQr desipi speed than or^ other <:^»sign stu^lied &nd wne done
TgLfii only five bridf^os* llaweyer, fcair of tS^es© bridges hsd a hi^h
(krp:^ee of akar and not until tJ:^ »8ing3^*coluaBa" type of bridge
«xter&d the stuc^ did it w&estn pra£:tiC£l at < 11. Hib re&son fear
discarding this ckssif^ ^s» l^-ck of transition on the right an^
left turns. C^o adyanti^^ie tiiou^ that Edght be aeationed here is
t&at both tbe riijht end left turns cmx bo made on a }^<MKL2^onfcal gr ide
and bo brougbt as close togotiiwr as desired, provided thiit 1^
shifting for t^arough traffic» done l^" t}w ^kiem bridge at t)ie approach,
is done far enotmh back in the right-i^-^reijr so as not to liidt the
erades to values s.'()07e $ percent*

IbMRsitioDed ri^ht saa left
gainod ifi tiue stoc^ of eU. the otl»sr t^rpes* giiiiwrtlaUy It is tto
•Mft «bs lytiat i^^im in flgisrtt 5| but tr@B8itioi% ^ms em:lcyvA tm botli
«fid8 «f the rlf^ esd l^ft t^arfie* t^s ^emt ^vnwrtxy in dieid^n ^Enl
slii^xLleit:^ in -U'luasit. ObS^ &» Mmamnt mtrnm nifg^eyglate feere* eiiice
^ift int^«^i8i^ will be diemuHMd scare ftdXy in t^te p^e» tliat foHor,
Qit>c»^s^ ttp(M} th« ^^Fse of tl^ iiiter«ecti<m n^iHere the thr^Midi*
tv^ii^J^ psHMies onr@r tb« ot^pisedNtr^Xfie, & lot eim tm <$mm» fhis is
the case tkli^ th^t cot^tiroXs t^ aatiro d«i^g^ F@r fi^rfMHrni of IMe
work 3C^ wsji used ae » «l»ei^ v^%» anS it seea^^ to Iksire v^tspk&d irieXl*
if yow are wlliii^ to aecefit 4ef^E>»e« beXosr ttiirt^^^as sreft can b© cut
4amk a»d t^ t»o t^lstn^ri(i»tr&ffIfi Xanee ean be ln^ro^ght eXoae onoxxrh
t^ptthf^ to^ afiA» the eXlBlnsitioa of the fcs^r bribes in tl^ e^m&p
l>o£;sibXe ^jftEi their repLrjc&^ssi^ with oia* britl|p« «i§;|j^le of r.s.ndiliag
foar l«si»s of tp^iffici*

leltli ^pfMdjSg traffic atrei^ssoi 8«^pisftatedp lil'lil pmi^ mf^mmMMHt
dlsi^od «i9KiN» ld#s?t^»> Ixitei^eetii^ &t 90^ or mmris^ s^»
fbe- ppepe«e<l ^laslip tar <^ i^H& for% tii&t ^i^r «sse@ii6i^R^ -fc^xeai
t^ p^rirtieulitr «it# w&kr «nirfiitrlwrMilflB ^» ^ «ll€wiid for 1^ asraSjr
^•r hosar «» & 1a«b1 ]SC^<^r ^^lsSs^ tgmm^^mt> ^ be^ 93aii&^ I0 sbc^
Wm xi^xt ^sss^ tlt» ^ei»&r aiss^ ni^rm ift tl^ s^yrht X^jse or« tNt
np^f^ese^ to 1^ ii^tM)e^^£^eic:« ^tsstt i!d3J0&s «^ t& the xl^^ ly^ i^.ga»
$d mSm t^ 3y6£$r h^id iaaeas^ tlt» ^ifsr at^^ i» the lMf%
tgpM:fl« ]^J^EK8 «lt^ tb0 tlia!*aQ#»«i^paf£ie asd a^«l|r 1»iti,rs X^t &a
lfitl1«fit<9d ^ i^.i9e» eybeflg 1^ siil» «£ i^iie read «r fm ^^ rtt^
mu£^sem t%mS£* 1l» l«il!t h^is:! tax«s «^e^ ^tei^^ for tliB m^m
site tli9r«!6|$>'43*^n6 ef tl$« titro hi^ssr^s i« aeeOMaedkt^^d at
dUri^ttaPMat el«v£(tloa» to jsnradd iisberfi^^aett* It Is asMBsd that
i^neds <8t t^ ld#vflf ecwli^ to tls« lx!bi@««&«aeft win be in ths
S^l^aMseiaood «r teTOsitr s^^Im 9«r Itovirx the eoanniss i^dcfe fMm
t&e c^ppvocicli t« th« ioterch^n<?9 &ir« iimdg£i3ti for a «pe«d
€C siscfcy

^ XJTJ^ te iHm 4mmm
Jtm ttftitt M^»i^B e«Bsifl^ «f f01^ Ismm m^ b&ijsi: t9i«3.i« feet
e2«96 ta^i^b«r» '«lli@p«i«»jr e^anlsiartd ^m a^pdo^^te hl||i»^p9 isii
It ill $i»iffiaid tJ^t 1^ m^m ^WL p@m ti^&& ma Umm^^^s^Siim
l^mm im e^M ti^» ^t Urn x^t« ss^ ^mi3^ «p@6' isMdi t^ ^^^soer^tiesiX
tmsst <lesi@B» «I^^Siad h&£mp6 maui^is^ a t±ml di^ifp to ^^Osts^ t^
%9Cid p«sfbgp9 $M s^m ^ Urn mf^ Ssrpcixta^ t^tos^ to hft
a^ti^^T&d siaee jOI «e(^Gss^ ^st^^^s tJ^yolinHi ^ee4 «as ^^ mr sst^lier.
fiase li^aortjss^ la ^atci^ber settse Ut mS^a^ fer tcrUbout <Nx^a£ste
n^hm^ Vlamm mmm «lisdaiEtad Urn p^^alMllt^ of £^ efi«p«e4» fk^g^s»

ite r&i^ ^ai 3eft tiem^ v<mi4. j^^esr to big cuBewaifegabe «ttdi tSai
tints Jvi8%i^ ipari of tlie iaIMal «»ii«iyiiQ&is» «»i!^ a« UNklX «s
prewyb 6 ts3E. bftse «<»« %!»£» &ass^ %o e4l8iqj»iife^ ael«jti4n i^
g^M*»toP| »» iHiJNsMiiii^ jl^ both ^CQC^isesaML ^^ifia ^vrtifi^O.
« iJ^'wer ^s(m td ^ *«af« ^ i^^a imt«-%ir)g t^«ft i^ligr%l^siai^«.
*Sm ^0^4^ am iiawas is a^ fisac s-s^ p^^rticulrr loc. .iftii, t-.-car'^-
l^e^ falr^ le^;^ S^pesissiS t^ eistd oc^eM. ^ ix^ t& b»l£^aB« i^
fills §1^ fi»r ^^^m loe^stlo^s tlb« t^rtSi^^ c^li^m^^ai^ coild be
«adL 1^ v«xti6&3. gr>^id»8 idil a»^^ aiefHi^ ilrsdisr..f9 for tl«e r&afi^
It vm lie sseesosx^ tA -ckisi^ tlr^ slopes 9f ^% gz^ostM isisd.ii@ t^

tiarflu^-<tra^fle liuuin :,:ar pcmiBg,
STficieiit Qr^loLj^ Is ijapertBz-A since the lii'e of the hlg^m^-
depends v^^ca^ it« in tfeis type of desrign 1^ ^ainag© is oi particjiliaf
isQjcrtaiaofty Gf^ortd.ae ^la iHterch&z^i^e might %« ctraiiXeta]!^ flooded enit
in ane dir^^ticHo*
Ibe pge^aHbem beeoraes soeeiaiiat iin/^i^d in that tiaa hi^^&yis
i^os aaaa^ fto^ihJUB im^oimdlng areaa t^iix^ vould h^i^ t.o be <lrAinc:d
by tdie use Osf jdpe to tl^ ou^si<^ draim^e tEtcbes aicasgsicfe tiie
Mgjbura^ «ar l9V spots imer the ixarterte^ian^*
1& ii»«9!lpg fl»x^a<:^ w&si cle8ig2:i3d sineo it wcniXd b» b&^d cmlj
<em^ mmmod values t^sod vtrnM ser^m no f^^setle^^ p%irp<^e in this work«
ISte %f» of ;^»rfclaj5a£l e^smnt ^tmsss^tB «lab pseweseat thro^ighm^t tl^
fism did i3fit p^rsit the eoeipletios of a, atxlel of tl^ iB-^w^ssnge
as desigisjd. The iatcic&sr^^ iji siiapia in design &scl laot hard to 8&&
ia mUaae after » fedt of stufifj bat a skkI&X woilcl .ES^e su<^ a desigji
©Bsier to \3jderst^ad aad j^ios? the geaj^ral ^|«aram«, soX\rtion;0 of
datsdlsy sise exid pxHsportiGniiig of pjirts^ nea^ied tasestaent i» smcnrm
apparqpsdiite ^arrowjndiij^ topc^rai;^ «nd the o^np^-ftll pl^m aiK3 tj^ of
beautification eiKi XaK^apiiig, Also a ^adel would ssrm to giv© aa
©stiffist<sr aisd coatiractor better ideas of ^^jat is expected o£ thes aari
affect their bicfeiitii?; aceordj.5:ii|ly,
M^3t bridges STQ required in all. The four throa^>-traffic
}agiji^i&s should be of t£^ rig:id<-fri:^ae> reiiil'orce4>-CQiK:rete type &a
aceomA 3f tlaeir eecraoss^ and ad«:ptai>ilit^ to v^trious arc^tectoraX
^nNnfen^xtsa

93« £a«r akam torldges sram «t first coo^^red %o be the lisaltizig
facrfear i£i tim ade^^on of tMs t^'^ of deedLgzw After xeadiog ^» Fli]ke*3
article e33tltl«3d '^SiagleHQolissD Vlculact Slimnates ii»ed for ^enr fi^psn*^
homfWOTt iJb sp^msTB t^t a s^,a1,3ar type of jstnsctxtre <Kmld be ds^ga&d
for this psrpoaBm SiseiitiaLlT it would be a rosic^^ mpport&d brf cmlgr
tdfo coltSESis with casAilsenmr^ «nci»« 1!liia i^i^ild eliisinate the mse c£
retairdng walls sxid the esidbesleaexa^ eould be grsded ti^ 8<^» detsired sIxrpKBt
to fit ^» @Baeral 'X£msca.p& 3cher«»
% usi33^ Ij^ peiroant slopes mi vosi^iis^a ^ %lm iSj^^rostdiesy e»cR^
elevoticm wss i^Bloed to provlcse six foet v^e^rtical dlM^mtG^ for tJi«
bridi^ strm^iire floor B.sa& 3?©&c2>ed# glTirsg a lU foot ^diiJbsm ov&iii&ad
eHj^erssKm* lJorl&ox2Ud clearance to structuz«Ei m*e ireGommis^s^ as
tiiJJjaetttt 3 feet to rcdlings, 6 feet to si»itr3snts> vA&vs and the like
viXh ten «3Ssepti,ixaBm
ESSPim^^ m COST
It is difficult to asfee aag' cos* estimate f«a- this type of dcsiga
doe to the T^E^s^ioE in tkiSi cost of seiterisls aji: labca*. ^rnm^^^ it
is felt thiit i^ <wtemll cost -Bfcajld aot b© •<m j^pe^it as tJ^ foiar IciV-el
desi^ «&de bgr Ons^^ «^nc: Fanediorst for u»s la Csilifoz^rd&* Q^^eQr plaa
to spend Slf700»QOO for the istroeture alosie iim design still has the wsd3&
dlsaxivajntc;^ q£ ir^atsiisjsi^cjs to detej a^ime]^, lt&vis|! to go rl^it t© miSm
& Xeft t«ra, 1%«r@ irill be a jkevIe^ in idirht-of-Hera^ eost hy iim use
of this type of ij^K-chsnise saaci futare es«rii^;s in operatii:^ coats tgr
tfec structyres irnraived as ctm^^sred to antf ot^r type are Isn^ eooa^





'Sm hfif]dso»t«l eifirt&s for i^ isnton^aogs core all d&sl^oed f<r
Ma^ <peed «ad b«ve trsnaiticm at boUi e»ds«
lAft l!tir& cur«« 5^ m^
l^dLt curve 60 s^
'Sm re(|iiix8d 3*adil for dir£i«i«Bit w^mds vli^ ctmsid&r^diojM
jtca* superclevatdLcm vem based eoat tlie fexsulat
S 4 F » 9*^1^
mhsMit S «• the mxp&eeilMm^lsSjcm in fei^t ptsor foo^ c^ wi<Hih*
V • tl» Gqg»eed of veMfilfi in m3ki»M p^r hour.
& s tlie radit^ of the cierm In feet*
F » tbe ^Lde fricfeLosi f5«jt«r
^siag 6 viBxiMm mjp&x^l&v&txon alope of 0*20 and & ib^¥1i1j<wb
safe f4»rUer £m^ txijctixme^ xvksistaxiee of 0«l6» the mlnig^^ eafe
radius of cmf?atT£m can be ccs^mt^ fro» t^ forsR^&s
S s 0.258^
For ^eede of 50 ai^ 60 ^dJLejst per li£sxr» eurves i«lth rafUl less
th^Ei 6l4li i^ad ^6 f^stf rdspectiv«ly# shoold not ^ used* Ihese
cerrespood to curves of S»S^ aaad 6*2®, respectively* ?&• a 1^^^^
of IP sdJ.es per hour, & Xoimr fidctioti factor of Qmlh s^ a
wart miff1 jRQ?erelfir?sitic^ slfipe of 0*10 result I21 & aiMssam safe
s^dloe of !I37> f&etj rsdixxs correji^xsadi}^ to a <»J3r7^t»ire of li*2®»
It b&s beaa caafsiBin fH^actl&e to mspeTeH&vate pmmamitB on curms
1^ coixaii&reet all tl» c@iitrif{isal fcarce of a yf^ixils iaremliiig st
«a MWgHed s^ieed* Beemaree of proakicaX H^tstiosoe em ^h« aaaoiat
of Aip^n^Urraticm it is xuTt pessil^ie to coiD|MiQsat« fully for

ctsAxiSa^nl toToe on ^b«rp csones as it hwaamm aece«way to r«^
vpon frlctioOf Jji «Ml<ii3.tlon to sapeeelEPnstlaet, to porwMSBt a vvdxlcXe
fhs 8apBTti^erv.tSjm ralxmn sre hwamd oa the CMna^itlaii titst
an e^itrif^^ ftixvse zttsaXtln^ rroa & speed of t&ree*foorths
m£ Urn <i»Kl^ speed la ecussteEracted l3>y tiae effects ^ m^TBi&rsiAcsi
iiQ» to a wnrrtfltm praetleable linlt of 0*10 foot per f^et of wlilth.
0& hii^biragrs id^iaat trsasltlQStt the aivi^rg^ ciri'ver tranrsllx^ at
^» madbfww qpeed for i^dch a curve la decided flada it difficult
te cdafine hie ^an^ilele to hie tr^TfIc laae a^ siaiataln a mdfcom
apeed lamoxi tlie cur«^ tfela «M»9achtaeiKt as ad^acei^ traffic Isxiea
earea^es a trs^iTle hasard b^^ to t^ drl'vesr ^d to 0t^@ra«
7e avoid tM« hasard tranaitloii c^etv^b «?» «s|p3.a^^ at both
eiada of all curima# mi^li^ ^w drln^ to s^lot&in a B2dXQx« ^pe«d
areoad the 00x^9 sad at ^^ ease tle^ enooor^a Mb to Ime^
vlthiQ hla OMa traXTlo laaa*
fhe ^^i-aBsltloi^ ae dealgii^ sum comddered to be lo^ mtea}^
ee t^at «t the i^MAd f^oar «faldti 1;^ o%mris« are deglgBed^ ^le driv^taf
la sHoeed eaeu^i tl^e to ^^rage iwm a sfendg^ to a circ^Oar
SKHiloB iQr tumiag hla vheele gradt£si:i^ sad to avisfc l^sto 10®
eircalsr p^rt of ^be curve -oit^tin i^ liMte of the mita^AJod Xsise,
i^ th& smstsi tiaie the driver faela tl» dtevalcpsent of 1^ omtrif^ai
fisrco gF8daal3^i^ WRttiqg iw dls^ossfort.
1!he req^oSred lae^h of tranaitl^m la based tm \^m foUouriisg
fmrml&t ^
itore^ Is s the ^sogth of the spixaX la feet*
T r the i^eed of the irehicle in sHaa per hour.
E Z the tsjUmb or the esonre ia f4ret«

^4ftnJlr^ g£ tb& exsrves wss based esi the tormX&t
ndierey V » ^e iri£^dng of the resdbimr i» fe@i*
E s rs^ios oT tha curfs in foet»
L s t^ 2^K^th of the tiimBl base of tJie ira^cl*
In ffset*
ISi^LX^ « te^^el base «f 2Q fdety as i^tG&mmst^ed b^ tl» ^jn^rleeii
IssQdatlcai c£ State gl^vs^ C^Xicl^as* eo^adittee oa read deisigt^
«si rgfiUciag tikm 3Sf vMch is perc^^abl^ & deelga iq^e^ icith T»
tl!© folleiring fca^mila Is dKptwsd,
his "trsasition Caives fc^ la^srs^". W6 S^esthar statos, '*Prea^^
jraetic© rog®3?dij^ tbe ctega?©* ef ^naira-feire below Khic^ so wideiiiJ^
i« retioired vailes befcween 5^ aisi 6^-6*** It is aigge^fced tiKili m>
]^etma&ab requiring less -Usim 2 feet of «id©i^j3g in scecs^iaac^ tKi-^
t^ f(Ursula ^ sidfflasd. Thia insults in lao wid^aiog 0:1 two-laae
j^ms^^ixts OR curveB n&tter t^aa*
U® for ID n^
and 6® fear ^ i^pJu*
tlis&jB sad ol»i»rrati<ais of srivij^ h^t%» iisiicfete th^it for siife
i^Kl cooforta}:ae driviiig & tre^fie Ism shavM be et lee«^ 11 fe^
Hide, dlt^e tlic sutbor chosm to iiE» a twalve foot width i» tias
desdLgOt it TBill be zieceesary to wid^i the siai^ie laaies f<ST ri^^
£iBd left tiims to 13 feot*
nie<Mreticia capacitj of traffic laaM wa» ^sqpASbed fcy s




iiib«x<^ S » the ms^besc of ^eMeles per hour.
3 ar tise e^eed <»f the v^d^xLae In isdles per hour*
L s the ]U>£^th (^ imhiclftj: in feet*
Alt^i^*ie^ Utm, Batomaii hfts reeosansa^^ the «8»»^i<:^\ of X5 ^«et as
tl» &v«rs@e lex^^ of fi^biAles^ tl^ Ooc«uk»^ Qes^i^rch AnsO^'tds
«f 4iaB» this ^eviar siMNm tlis 1^? fajsengcr osrs to iKsse ^m rtip^^rsie
Xeegth of i^f^s^gdj^^tely IB f&^m Mtb the adirez^t of tl» truaM^rsil^r
for eaancHcvi^l pnn^os^ ^ ^^ bi^ie^^rs aKi<d t^^ls luosactsse 1& ^se l^^th
of p&s^si^ier care Sai iQi»d» the s^^wr has wstlbasted 18 feet t© be ii«^
"Sits ffiff^.^Tw .sEtfe 1^is<39*etie'@l «rs^aisi% f«r case traffic limB is
based cm the fexmtlat
mbfiettt ^ " '^^^ stc^spij^ <lli^€aK« in feet*
f r the ^peed c^ the i^sliicle^ fet l^ie tiaae of
G^&erTirc ^^ c^stacley in rdJLes per boor*
t s tfie totsi reacticaa tlao of tl» criver ia s©boi»3s.
« • it^e rat© of d^csleratican «f ^le Trehicl©, ia
feet per seccssi per second*
for cooputii:^ t^ eleeretefe bota^een two ecMasectittve vi^iic3»»> s3jaa&
this cl«oreect£:« is osmxemd for d»«if^ purposed to be oqurl to tl*
wrinlTWi stf^^iBg aistsaace*
Ttm sti^p^pduag diataaaes ^ & v«telcle uejjeaids isq^ou Uie sight
rsactio& tiae of the dri'ter tiud the brake reactiitm tine. For
purposes of this <^»si|^ a res^tioaa titae of h seconds is assiased
sad a cteceleratioa ritte of 9 f©et per second per secosad is used.

as recoraraended by Mr, Bateman. This rcstiltGd in the follOBring
values: far ^ B5>h 195 feet
60 mpb. 2k9 feet
70 S5>h 308 feet
Using the at«fve Talues for cleareoce between two consecutive
vehicles in Batemen*s foiroula, the following capacities lafere
obtained!
50 1^ I2I4O cars/hour/lane
60 mph 1190 cars/hour/lane
70 HEph llUO cars/hour/lane
The through-traffic lanes are 21^$*66 feet loi^, right-traffic
lanes are 1188.88 feet long and left-traffic lanes ^)6,6'J feet long,
!Rie overall horizontal aligna^nt irasaiade in accoj^iance with the
reco^nended standaixis of Mr. Joseph Bamett*s "Transition Curves for
Hi^/^s", whose main object in writing the book and designir^ the
tables was to make it as siE^lc and ir^xpensive as possible to design
and locate curves with tr^-msition as used in highsrajr design,
ViQ.thout such a siiaple method for cort^mting the horijsontal
alignment, it w)uld have been iinpossible to have studied so raary
interchange desigiis and modifications in the tiae available for the
work.















Point of intersection of the main tangents.
Tangent spiral, common point of tangent and
spiral of near transition.
Spiral curve, conmon point of spiral and
cimjl.T curve of neix transition,
C'.irve spiral, com::;on point of circuirtr cui-ve
and 5pirv=il of f ^r transition.
Spiral tanp:ent, ccsnr.on point of spiral and
tanfrent of far transition,
Radius of the circular c-.:rve.
Lenrth of spiral betv^oon T. \ end r«,C.
Lenr:th betv«-"r>n T.3. and :\ny other point on spiral.
Tangent distance P.I, to T.'". or S,T., or t^^ngent
diut -nee of the coiirj^lete curve. *•
External distance P.I. to center of circuler curve
portion, or to the ::.C.5. of a curve transitional
throughout
.
;'3piral curve spirii, comiron j)oint of both spir-ls
or raidpoint of a curve transition.'! throughout.
Long tangent distance of spir.^:l only.
f)h)rt tangeiit distonce of spiral only.
straight linf chord distance T.S. to :",C.

p Offset distaia^ from the tai^ent of P.C,
&£ cireuiar carve pirodae^^
It Msta£ic0 fro^ T*5« to point <m tim^escA
cfjposite the !>•€. of the circular curv»
produced*
^ Zs^^HrsectloQ £S3gle betareea tsm^nts of
entire curve«
A«. Interseetlcm aogle betaroen taoi^fi^ixte at ti^
S.C# &nd at tlie C#3» or the central angle
of the circular curve pocetioa of tl» curve.
43y latcsrs^tion angle betwe«i the t^mgent of the
esBftlete curve aid the t£3^:€nt at the 3»C*t
^te spiral angle*
^ Ssterseetiosi si^le bettmen i^ie t^mgent <i£ the
ec^qplete citnre asd ^b» t^^^it £^ @acr @t^Mt^
poijit on the sifxlral, the ^iral angle of sa!gr
<3^er podnt,
\ B^rce of the circiilar curve smao J^s m^x^Q of
eurviiture ©f spiral at tl^© S«C« (arc definiticaa),
D dt^pm of curvsture of S5>iral at ex^ o^er point
€Bft spiral (iirc defiaitia»),
^ £leflectl<m mnp-jB Troai tax^ent £it T«S« to S«C«
^ Deflection «ai|^ froai tn^fss:^ a& saa^ point «3
f^iral to e^ other poii^ <« epirsl*
x^^ j^ Co&rdiiaat&e of S*e# sand saeaaured from ii» T*S«









3 oQis^ ^aoph 7OM1 5cMi 6Qi^>h
% ^ ^ U^ ¥" ^
^ 3^2.55 688.^* 5a^92» SmjbV 352.55»
% 21.00* ^2.10» 55.iiQ' 105.30* 21.00*
-^ 300.00* 3CH5»00» llOO,00* 300.00* ^D0.0Q»
^c 50
^e mo 330 ^0
% lfiO.OO» 586.68« 3^.00
»
366.67' 100.00*
K Bii6»00« 637»00« ia432*00« 637.00* llls6.00»
V a*.^» 33,00» 2ii»00* 13.00
»
2^.00*
% 7.5C^ 13.500 8»(30® 13.^ 7.50®
F 3.27' $.m* lu65» 5*^» 3.27*
k lit^.^* lii^,72» 1^*87* 11*9.';^* lit9.91*
afe 2^9»kV 298.3li> 399.22
>
296.3li* 299.1i9«
5fe 13*0?» 23.i47» 16*59 23.37' 13.07'
Ii»T» 20G*l£» 2(X)«5'0« 266.91; a)0.5S» 2ooas«
S.T. KX5.l6» 100*53* 133.5S' 100.53* ia).l6'




































































































































% ^ 33.6S 04t3.2
^ 95 73.B5 V37»2
a 5^ 33*B^ 3^2*a
^ ^ 63*S^ >3S*S
S.C. S^^ S^»l^ l»-3O»0
a*^ ^ 97.10
f im 90*S2 3-3e»i
4 101 m.^ i-3T.2
I ^It 10#^ 3?-0t.6
Jb laa 1^52 0-43*2





^ 106 92^91 0-01^
^ lot 22.91 0-06»©
^ 307 S2.n 0-13.S
^ 107 S2.91 0-2iuQ
1D8 35,91 CK37.6
Kl8 Ii2»$l 0-^6
^ 108 72.^ 1-13.6
® 10? 02.50. l'-36^
^ 3j99 32*$1 ^-01.6
^^ 21^ 42»§1 2-30.0
^*^ 130 1^*m
^^ no 62^91 2-30.0
^ no 92.91 2-01,6
^ 111 22.5^1 1-361^











UjBRuOIir 9Ski0^ ^^0&o» is cmiwrtiligwd to be ^a Sa^ptirt^jc^
is ia^^o«adU}ile jsail if traffic %» fUmixi^ a^ ^ssi^^isd j^pimb^
ISslaaB aaB"9«»^ -M^^'it ill9t^*a»^ i^:c^Piaei»lpd 1^ the
1ib« tesma^ Vimd far ^» l«8sg:lfc ^gfee^ssda^.tii^ ^ i?ii2ti^l
eaaweff is ^
I, • *^
L « tl» SEfi^sRis 3xs»^ «t -vsgirtjjo^ cfsrve isi «t«tloiS»
h m n^rtlmX Ssaai^ %£i. ^m% is tii^ lim sT 8i#t
1&9MI t£M» se«»li^r» Muawjn^ 1^ seas f«r
tse 'mMsham iff&m tsssrd sifiii €«^[^» iM^jOJar
%iiSBm 99$ i^mi^
^ rim Qt ^tm pr&im^ famoA fgmaed lamgt haij0i%9 sf 0^9^ k i9eA ««*

fift «»^(itfb« t^ «rdi&&te» «f the p»«l3eU« mEPtic^l «ar»w»
iikmm» S « tite mastl^X dljst^iei^ i^ fi»oty froe
the isit^i^adctieQ «^ tfeig gr^sde %9aa^asa/l»
% «• Og « «S» «i^i^i3^ps^ MSt&pmssm, in per e^ilt
^m sdniass iBsstios^. e3«@ii«ae» soder tlbft t^ri^es ia l^ltift
B^ i^dt^ ^.atea '^mfm& «£ F^bll^ ^^^ 7«c«s9Si«Qis ^sk




87 "^.82 99 7o.
0%
J6 llJk ^ 113 62.91
0%5-1*^ L m 2 StatiOQS li « 1 foot
la L uk S^atlOQS K • k f©et
;%atioi3 Slsv&tion 2tiiX,t<:si EleYstion
m 17.25 0£>.00 9h 26.62 19.76
86 53.62 0Q»00 9l4 •^.62 19.00
86 1^.62 00.00 95 26.62 17.76
87 03*62 00.06 95 78.62 16.00
67 28.62 00.^ 96 -^.82 12.00
67 53.62 00*56 97 78.62 8.00
S7 78.52 1*00 98 76.62 ii.00
§6 03.62 1.56 99 03.62 3.06
68 26.62 2.25 99 28.62 2.25
m 53.82 3.06 99 53.62 1.56
68 76.62 It,AX) 99 76.82 1.00
89 ^.62 6.00 100 05.62 00.56
90 78*82 12.00 100 28.82 00.25
91 1^.82 16*00 100 53.62 00.06
92 26.62 17.76 100 76.82 00.00
92 76.62 19.00 101 03.62 CX}.00
93 20,82 19*76 102 03.62 00.00




93 1^*82 IDl 65*08
(^ 86 53.^ 106 90,M
86 17.25 113 62.91
<^.lt^ L a 2 siatioiai H = 1 foot
0^-»-4iJl h » 2 stiiti<ms H Z Ifoot
Nation SX^ratiozi Station M&r&tion
66 17.25 oo.co 98 1^3h a.00
e? 17.25 00.00 99 01.3U ^.9i;
87 53.82 00^00 99 26.3H 20.15
e? 78.62 00.06 99 5l.3li 20.Wi
§8 03*82 00.25 99 76.31; 20.00
86 28*62 00*56 WO Cft.yh 3^*14
86 53.82 1.00 100 26.31 18.1^
88 1^.82 1.56 lOO ^3h 17.9it
89 03*82 2*25 200 76.3li 17*00
89 28.82 3.06 ica 01.3li 16.00
69 53.82 U.00 102 ai.3l{ 12.00
90 55.82 8.00 103 01.3it 8.00
91 53.82 12.00 IQli 01.31* Ji.00
92 53.82 16.00 ink 26.3^4 3.06
^ 78.82 17.00 wk 51.3U 2.25
93 03.82 17.9U IC^ 76.3li 1.^
93 28.82 18.75 105 01.3U 1.00
93 53.82 19.14; ic^ 26.3li 00.56
93 78.62 a>.oo 105 51.3li C».25
^ 03.^ 20.1tU 105 76.31 00.06
5^ 28,82 20.75 106 01.32; 00.00
^ 53.82 20.96 107 01.3U 00.00
9ii 78.82 21,00 313 62.91 00.00

Xi^T Twam
^.ation EleTatlcm Statloa IrajEViitiati
93 7S»S2 20,00 93 78.82 20.00
^ 28,62 19*'PS 93 03.82 20,yj
^ 78^ 19-00 93 28.82 20,75
9$ 26.62 17.76 93 53.82 20.96
5« 76.82 15«00 93 70.^ 21.00
S6 1^.82 lUK) ^ 28.^ 21.00
97 1^*a2 12,00 9h 53.^ 20.96
^ 78*82 10.00 9k 78.62 20.75
96 97*18 9*60 9$ 03.62 ^.y^
99 75.^ 8«00 S6 28,82 20,00
100 7S*S$ 6.00 % 53.82 19.10*
101 7^»2^ U»oo 95 78.82 16.75
1£e 00»2$ 3«06 96 03.82 17.^
102 25#2$ 2.25 96 28,(^ 17.00
102 50*25 1.56 67 03^82 16.00
im 75*25 um ^ 03.82 12.00
103 00.25 c».56 99 03.82 a.00
103 25*55 00*25 100 03.82 1^.00
103 9>*^$ 00,06 xoo 28.82 3.06













ead Uss^sa, nwrth Miticm» 19hii«
tltm Cgyiigg for mi>N'gy«.> ISaited
^ ^olm ItS^ SOfiSt
}*^» Mvw J.VV1R aiKi Le«adtai» Third
3cii®g^ct€U%- OOftSES^t Im^ JUI^Stt 1$1^
^'-ork» Ti-o^j
. . •
Oaomamsm Jeawat^ BelXgfclfia <luse 19it7» pagvs S?-^^*
«MIMNMMHM*iMit> J<MW«aMMMBfMl^W aMnMManMMn^ V <- lu'
aMCdiUc'^tioas for B^^m^ larlc^g* ^aericsa JLssoci^itioii cif1^^ ia*fiei.i5r ^^^*^^ '^
Ik)- >1<%3S Public soi^a Pr^a«s% llarriiK'teaj, €a.vil ;';£irirse©rii^
saosiy~ is 2l?»z^«
GDftS^ to Goag|>.^cfc a 36g> ^D, l|PTtOii Stftitrsdy 3c1«kc« I13»8trated, Juts© 191^^
&mi Irit€r,;«ct.ioji C^i_«.5citr, ge3jce3r. Civil Enr^liieeriiig, ^y l^li^f

Separatioia of Wagtb ford, Civii ajugiaeerine, UjBTcki 1935» p^^^i^ 151-1SU»
frgventlpo of iaF:hHt^' Accic^nts^ Darccy, Civil ^igiiieerii^, Sarch 1?35»
pages l^ii-i^.
yaositl^ Rasaps cm a Bridged Botgjy, Be^^ert 0« 3irain« Baited States
Soiias, Volun» 2u7~^Sik)er r^, Aprll-ru;y-,^iBBt, l^lt?, pages 307-311.
Slaele'^tolutBn Vliuiuct Sllsinatcs Ifecd fca* acay %«n» Hidce, Civil
aqgin©erA^!^A|:>ril, l^db, pages l7Z-l7i*»
gy Sear Sar D^arte?nt Uiilding Boad lietvork, ^aepb ^atistt» Ciiril
Tl^ixmer^, Lkanh lVU3f pages i2T^30.
g^e FovBr Level lEg^aef ^ade Scpar&ticai Adegpted After l4odel gtujhy,
Ihsb Can Be DoiKi- About tr^fic Go^^eation?
F£krt 1—T&e iToblea i?e iface.
]Part II—L^rbmi P^irforcys and £3q^res£»ai5V# Leaile Mllisas, Civil
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